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1. Introduction. .
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¢ editing set.

The ec:b ) she 2 %cuea?e% shudentss Rew & ¢
pefiod of Gvwo aéadqmlc'" ars. Support #Fox the Fin ngl year

of their Ph.D. studies ceome #rom Pervel Funds of tho University ]
of Yondon. fhe groduste assistant wes supported for one yeor ‘
on the Ffundy of the contract bvlt was su?soqacn ly suppoxied by
University Jollege Londoa an & deperimeatold S88LE5 00 .

Phe Veéleprinter vas usod o prepare peper tape iapub Po" .
the University of Tondon Atlan Computer. Since “the sueceaswl
ounbcome of thio work ceateved on ready access o & la?ge
compuiter the teleprinter was v'tal'ﬁo this project snd the
costs of rental of the telepm ere bo::e enuirelT Py the ’
congraet. The rental of the 1l be ooken over
by the deparitnent o% the uermia he covmr Xy
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= Other funds in the contrach provided fox travelling
, e; puses to coaferences wibhin the range of laterest covoered
Ny contrect.
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;' The personpel acsociasted with the problew coveved by the
. contract were:l~ J

i (i) Dx. D. MeHelly ~ Prinecipal Investigetcor 196L4-68
L (5i) Mz. M.J. Bisney - Resecozch Studeat 1965-1968

(evarded Ph.D. degree 1968)

A R.C. CGamble Research Asgistont 1965-1968
% {regisvered for M.Phil. degree)

) #w. AJE. Weight - Research Student 1965~1968
(awa'ded Ph.D. degreec 1968)
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Dr. M.J. Disaey is now at the Steward Obsevvaoo“y of the
University of fArisone, Hr., AJB. Hright io with the Habfield
Polysochnic {formerly the Hmtficld College of Wechnology)
uevo]cgjng nev esbronomicel eotudies, Whl7@ tr. R.C, Gonble

senaing &6 the Univercity of Londea 0bservetory
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3 D g lPwEms S B W Feetwsian Broblus.

‘E kﬁ%%chc pxoblos wavored By Bhis conjraed wes St cf ot
£ Tewration Sherougn the tollupae of intezsbollar pes clowir

g, mhdes TRAeir ol 3eliegraviiucion.. Thig is not & wey “rgn
¥, in the field of gher formoebion as the ider cun be traged
£ back ot least as fev 28 Lpplece,  However, hhe problen hsad
%f only been considered Ffoxr simpiified conditions shich were
& ) unyéalisbic‘&aﬂ vhich propebly in ae small messure ccaveib-

T vhed o tvofof the major ¢ifficulidies (Zvegmentvetion and
%’ shguler momentwm) encounatered dy the theoxny. fhe gim of

< Ghe present work wan Ho anply aumerical pothods to the
% prodlen o fiad oubt if tho ability to take accound of poze

L complex situstions ecould alier the situation. ta

¢ “ d. fl’ M- |

a 2.1. Jeansg® Gritérion. 1 5:,{7f5'.‘.?.b|. copY.

i Meost of the receént work on star Pfovmoiion is intimat el

¢, connected with vhe discovery by Jeens (in 1905) of the indtial
Z wans likely te c:LL“a e ugdce isc own sel? graritation. This
iol eriterion: {ov- jhe Viwiel Tasorewm which Tabed supvfse(e %)

§ esn bo e: xtended to teke iunto sccount effects of cloud r.B ation
o audrmaatc»zam ap well ds meso motion, presgure and cra'szbian,
i However, most of +hé work bYased on the Jeens® ciiterion is

g, goncernsd with gas clouds of alwmost wnifozm density.

Lo ) The Jeans® Cxitevion almply atastes thet & ges cloud of

# Przed nean deusity ond mean kinetic vemperaitnra cgaret colleps:
i undex it8 own 8o2ld grevitebion unless iﬁs »ooddug Is lapger whon
3o & coxbadn caritienl vslue. Addition of anguiar momenten vad

L nogpoetisn Lncreases che epine of critical wodiug.  Uhile it

. weg recognined early thet efficient cooling wes pao2rdpwy Lo

; ma*uuwla & copllapse onee ptarved no abiemdts o ianiuds co:li:;
| :

3 !

lopse cslouletion had hocn nade. An

udnc of th dgesns’? c?'"nr“on wag thot in

order to ovhaliu colla waAt: what vere Shought o aﬁ
rezgonedle valves o czgbellgr ugnsmua and Seunernonre o

. very mosaive ges clouvd. {r209410" golor mesnes) Jas PEGRLEC »
fho srotiom of ohiaining an object of one golalr maas proved
aiffiends o =olve. Cleexldy o8 the gos clend Lunereased iz

' density oud cooled the Jesns' Criserdoa would apply to zub~
regions of the gos clound. Howevexr. sucn sabregions counld
a0t collepse substansially festor then the parent gas sloud

R il
A

e

unleos thoy vere v'xtaax~y substonticlly densex. This leé
%o & civeuwitous osorguwaond that dn order to have froguenvotion
{ the gaa cloud had to be fragnentoed inluieilr.
JE
¢ Thoories hesed on the fvotih of fafinilosinel gpordurbablies o
o have hecn, HUCPOREl. Howovaw, toe thooxy vi tho growtn of
3 ﬁnrturhuquab sre boasod on Bhe 2dsunntion of zZoeyo @RS pReD&uNR.
) It is not elesr nov vhe growil of parthebations would be
sEEoeded iy evea o suadl growsh ol Ty telidund ALD PROOSURN2.
: x Bnder Bhoc: irriavieaced the el 14 ansd dragmenionis
3 g Ante Janii el codnog poonon L (X AL UL anianac.
5 !
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3,  The nature of the iﬁtersteliar [X] nroblemo N\

4 sétoand problem imvestigated 6u *ing the bteauvre of
thid contract wes the prepsrabion oF & d»ballﬂa cabalO"‘

of inbersiteldar line intonsities both for the identifiéd .
anomlﬂ and.moleculps species and for the unwce“blazed
aiffuse features. The bulk of the information on.
interstellar lipes come8 as a by-produes of work done Lo
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LB purposes- other than intersvellar end conseguently the
& - ihformation comes presented in meay different Formais.
3 »ornun&tcl' fhere are & 4@; surveys of 1nt»rsce?lar liane
i - intensities vhich pesmit the settiag up of & stendard system,.
&
£ It bncame epoarent e ly in the wverk thet the aweilable

o

. 1n;o?ma ion wvas ill distribvuted in the sense that some lines
(e.g. ‘bhe diZfuse ?eauvce at AB430 A%, the H and X lines

X of :€a” ) were well observed while the grest majority weze

ﬁ obsexved in very zew stars and in some cases had been

i by observed oltly onece in the spectrum of & single star. L%

g 5X50 becahe. annavent duriag the suzvey thet much more infox-
ma»xon on 1ntevatc11af lines lay unreduced ahd sapublished.

ol Penorass.
RN

. Pae aim of bvouuc¢ns o fstalogue of this type is to
aogsemble o lsrge ewount of falzly .consistont data which ney
letar by anelysed to give new 1aformatlon about the inter-
sbeller gag. Unforbunately in view of the sporadlc nature
o of interstellar work meany ssuples will not be statistically
: gignificoant. * However, the catologue should go some way ©o
pinipise thig situation.

T

Y. A4 theory of ster formabion.
In orded to develop & theowy of star foxmation besed on
collapse under gravity whicéh differed appreciebly from iio
piedeeessors, .t ves necessary to iavestigate the collapse
. problem in considerable detail. It was not possible to
apnwoach the problém eralytically except under specialised
cireumztbances, It was therefore decided that oaly & numer-
. ‘ *eal approach would give resulis of uny value.

el L L

h.1. . Burerieal Methods..

4% the time thet this work wes started (1962) %there were

ne »atxo‘actory nethols for dealing v7 “th the numevical

ntecvdu’OL of the eguations of hydrodynanies with gravfta%'on.

Sinceé that time mothads have been developed mosd notebly in the
theory of pulsating sters. However, such methods wexe ususlly
in & Lagrangvan formulation of the equatiors which we havre been
vnwilling to adopt in view of the. fact that magnetic end engular
momentum problems can only be treated in Eulervian form.
Thercsdore this work is almost unigque ia developing uumerzcal
nethody Tor ithe equations of hydrodynenmice zth grevitetion in
Axlerien fovm.
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Wtz'as iound that o finite difference gppe

" sugh equation& coulid beé 8&9u~km8ﬁ0:3 provided:

v ‘v

\a) ppace dcvlvabtve were esieculated uwith sufficieant accuracy -
nsuullany b oox 6 p01nb formulee,

w7 [
n\\

éis»wanzoa wes dvavn between moticn of Hhe N

gas and motioan of the coordizutes nesh (though o

tior of extbre tc #ns bo the equations).,

(c) sa iterative proceedure wos used to advance in Sime [(direct
edvedeces in time were uwnagabiel,

{a) « ne calculau¢03 Wes not e ctended ag & single siage bcfevﬁ g
free Tall dime determined by the inivial central density o¥f
the gas cloud.

(p) & -&ua',

The adeauacy ©¢Z the numc-ueal ﬁolubmons were checked Tor
133»?331 gons;qteacy by

{a) vari tion of the Iength of space snd bime oteps

{b) intexboﬁpariséﬁ~of tar QiCfexopt Pinite dirference pehemed

{e) compariseon with certazu snalytic solubtions {Linear wave Zlow)
of the non~-linsair drobvlems

.
¥ A

The accureey of the 6l lubion wae found to be good using all these
nethods end ivteragreement of betler than 10 per cent wos
obtained, It wes found thet integral tésts which had conmonly
been used with these methods ovo?~ess¢maﬁed sceuracy unless
interpy. ted very carcfu11 .

.

mhcsu pimple aimmerical proceedures were fouvad oo
unreliable after the 2lapce of a ¥ree fall time detebmined by
the initiel central -demsity, Caleulsations could not be u&ken
beyosnd this point. Mio lines of enguiry wveve then open.
Either o new nunerical method kad to be Lfound or anmsliybicel
nethods might be uded as guides. For the purpose of this
report the second mephod wes used. Thereforve the later siaged
of oux star formetion theoxy become gualitative zather than
qusntitative. Yarious nuericel dev;ces wvere of course tricd
but most were found to be of the nature of pelliatives vather
than solwtions in viéw of the fact that at the free fall tine
a physicul "singularity"” ought to eppesr. However, e new
mettod of numerical approsch did ultimately asppear. Az Shis
i3 in the course of 1nveah15atzon %0 dubterming its value it
#ill not be discussed fuviher in this zepors vaceyu to sey
i vt the methoda offer hope of & woy in whichk she Ugingulordity”
. ney be avoided, :
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Yo Mlie tBeozy of ntarlﬂcymation.

‘Whe éoilabﬁe oF gas e'ouas o? &ll types zoliovcd o
iey potiern. qu@;n throusk the exeitabion of -
81", ®e”, Wg a8 considered.. At the start of this
work vu’was the doninsni coalxng/procesa thoagL 6 PeeenEly
discovesed goolzng yzocesn dependent on obtomic oxyger has

ja]

.
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,chunged tpzs szuuamﬂon ‘bhe aszeyenee xsynot s=gn1£10aatlj

difPexrent in she bemvaratvro zange 10 $ g 1000°K. P £
“is this tesperatuze %awge whch is of *elevance in vhis
"work. . . g o

[}

1

Becguse of the charseter of the cool&na proceases the
early place of collapse ~ Phase I = is cooling domineted.
Iaitial temperatures ir excass of 10% are reduced %0 Lhis
valuc and the central regions of the gas cloud become

isobhermal. A4 lincer weve veloczty ficld is set up mear
the eloud centre. Durlng this phage the 1n1«1al denszty
qi;trzbuulcn of tha gas cloud ie havdly sltered.

Featiag o the cloud has 1ittle effect ok the behaviour
of the central part of the gas cloud. Hewtvng by coshie
zays, {zo¥ exanpl e} will only sffect the motiocn of the outer
payt of the gas 910L§ by medting up &n expansion ia tihe
outez veg*on of vhe gas. % pud. The cxpension i3 usuelly
negligible in messive {10 “gm) gas clouds end i3 often
lotexr ﬁevevgcd but can build up substantially in small gés
ciouds (1.0° .

ta

The rete ot which cdllopse proceeds is determined by
reduetion in preesuve gradient relative to the 3raviuaﬁ4onal
force. Clezrly the more neazly free ©alli conditions ave
apyvoachaa the Fastexr centzol condensetion can voke plece.
In all the Locekxuonazderec the pressure forces were quickly

zedueed 40 less than 10 per cent 02 the gravitational Toreces

@t the centre of the gas cloud. ds the outer bcundary of

the gas cloud wes reached the initial velues of density and

cenperdture were lass disturbed as the cool;ng rate falls

rapidly as dens;ty -and temperature tond to zero. Ve now
have @ situetion which gives a rudimeéntary form of
fragnentation through dependence of the coolipg rate on
dengity and temperature distridution. This Toxm is hiddun
if homologous collepse of & uniforn gas cloud is cousidered
a9, has bheen usual hithezrto.

ASter Phose I hes ended, Phese XI begins - a stage in
whmch ceatral condensetion buzlds up while the cooling

aintaing olitost isobhermzl) condivions by bezng adeguaie %o
rcmove any vompressional heatiag. During Phase II the

,cenﬁra1 deasity builds up isothermally. Towvards the end

of this phase the centrel tempersture beginas to xise slowly.
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Phase II Ip of coaa*acwable iaterest in othewr wespeécis.
It wes found vaa@ during Phase LI perturbations grew. Lerge
vertusbotion of deunsiby grew ot & ¥ase comparable with thed
of the centzel condensation 30 thaet under such ecivecumstances
she or&g;na1 eloud couid e envisaged as breasking into
3 sereral subelouds cach collapsing on ita own. The growth of
amall density perdurbapions wes pa”u?culawly ikteresting. It
28 found that perticaler -conditions of growih were necessazry.
hor Qxemple & perburbation uear the outside of the cloud
smoothed oubt and aid rat gryoy while g pexbturdbation near the
eloud ceavZe grew and usuvaelly gave on \na1¢auzon that several
density meximg could result from the 1n1tzal pertvrbatvon
(the number of dunsit; meminma bas not yei beer worked out in
4 detail), It became clesr from the nuneritsl studies that
! the conditionsg 6% pe"tu*natxos gron\n could ‘e nore rea&mly
éstablished than by onalybicsl procwedures in 11m1t1ng cascs.,
Perturbations will only girvw provided the conditions of Foree
field and veloeily gradient are corxzect. The foraw field
ked o incracse oubvwerdd in association with a negativ
“elo»aty gradicps {remembering thot »ha veJocth is negavnvc
i.0. alzescted covasds the centrae). $he velocity gradieat
were positive and tke force field decrcased outwards then no
growth of perturbations could be obteined. The sisze of the
. ragion of the gas cloud that could be z¥fected by @e*turhat‘ons
¥28 vherelore determined by the position of the maximun iavard
velchuy which wes ia jurn affccted by bhe dens;by distridution.
The meximum of invwerd veldocity moved Lovaras the boundary as the
dengity digtrivubion becaonme flather. In general one can say
that perburbetion could be effeetive ouit to 0.9R where R is
she »adiuvg of the cloud.

Phase II is onled when the gas cloud bgomes opaque to
the coolzng radiation, Phese III of the cﬁ1lapse congce2ns
the fivst opague phase of collapse. Once the cloud becomes
opaque the gaé clou& no loagezr cools so that the temperature
beging to rise agazn in the cantral part of the ges cloud.
Hovever, thare is no dengex at £irst of o halt to the collapse
y since gravity contxols the motion in the central regions of

the cloud. In Phase III the numeriecal calculation breaks
-down 1rrapazrab1y. Again, this is not as disastrous as it
night seen at first sight. Bince the gas ecloud is.net
losing energy one may suppese that the cloud is adisbatic,
Since the ecentral yegions are ccllapsang in linesr wave £low
ve ¢an usc the appropriste snalytical solutions for adisbotic lineax
wave flov (The checking of numericel solutions against the 60
clybical linear weve solutions provided comsidersble imcentvive
so0 invantigzte these flovwo. As o resul’ meny soiutions are
knoan end aze of the Tery greatest value in extonding and
interpreting the nvmericsl work). Using an adisbotic linear
vave flov wmodel the celewlation can be carried further forward
: in tinme.
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Phase Density (9em™3) Tomperature (°K) fTimesecale (8) Timeseale (T}
10723 initial+l0 2.10%3 7.10°
10723439713 10 5.10%% 2.107
10" 3426785 10+20" 5,107 2.10%
10%ay0mk 0% 3.307 1
167" o g 10844, 205 2.1.0° 007

mrmmcn n A s e e e e e S et b e+ o e 0 ¢ e o -~ e - [ RPN - e\ e s o Aty A o g 1

-8 ‘Reg roduced from.
. be?! available copy:

The onset oy Hho opague phope jales plaece progreossiv nlw
Glearly opacilty depends on the depth of meierial involved en
whe cenvwal reglons 0f the cdoud Wikl net nuffer Srom tho
erdetis of opaciby oven vhough the elovd a8 & whole has becoik,
ODAYRE . This mecns thet the cembral guvts of? the gas cloud
wre nat quite adiababie dut condinue to loge eaeryy end se
neintein the collapsa. Thae central pe k of the deasidty
diztributior contiuves o grow end bcceomes evea noxe sepcrated
2rom the maia body of the gas elound. Again fraguentotion is

asaisted. Tyentuolly opaeity is found over oll veason abvle
distence geooles and she modeld becones aa011y adisbatic.
Phene ILT terninates when the teaperaiture in the conbtrel
regioy becones about L0~ O

Phaﬁeoxv begins vhea the hydrogen bcgins %0 lomise at

about 10 K. Cool*ng agein tekes place in the censre of
theé cloue through Free~fyvee end Lree~bouvnd transitions of
bydroscn an& through the ionisation of hydrogen. Indesd
the loaisati oz c? hydrogea is eble to meintein the namneranuro
&% obouy 10 K. In consequence & new collepss is sterbved ia
Phsse IV. Phi.g vhase is similar $o Phase II and she resulis
for Phase (I can be used in Phase IV. Eventually faboric
hydrogen cooling' (in the above sense} becones inadeguete ond
She #inel Phese (V) similor to Phase III is esered. Duping
tbiz phase stellar densities ané temperabures appropriate vo
nveleanr reactions are encountcxed‘ Pacse ¥V is phort - of the

oxder of severel deys snd i% is in this phase that negleet of
a proper treatment of radiabive tranafea, rotetionel and
magnmnic ﬂovces ie wost apparont. & stny in Phese V wouvld

"erash” in vo the xein seqrence vather thon "arrzve" on i%.
The nein details of coek Phaose are sumerised in the teble below.

Suanary of the proposed Ster Formation Theory

Savered intorensting details euerge Lron_ %15 work. At o

temporn“ wee of A0°K ond w Geonsity of 207579 em tho omalliest
,ea~c§3 le of ecollapslaeg wnder its ove self grevitation io

e mae vhich ig cboud the mess of a galoetie ciluster.
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in opdox o raoweh sdoge IV the centrel condewsation has wo
beve o ness of 1032 gm which is obout the mimimun siellar
nass.

Tae pumericad metheds which we
v2 enabled us to Justily the ewol
, eageover from Phasce LI Lo Phase I
i eble to follow the evolutﬁea ag €
zince this depends on on relysde

D

‘e doveloped so For
2 &2 foar es the
O We have nob been
a8 a denpsity o7 1073y eo-3
£ opacity but our caleuwluticns
ko vhe cXirapoiation
r

h
¢

U PR

have proceeded safficiently La» %o maok
plausible.  The behovionms in Phese LYY iz dexived from an
adishatic model send Fhese IV may be compered with Phaese ILI.
Prase ¥ is again bosed on the odisbatic model. At present
the precine deteils of bthe changes bebtween Phases II snd IfI,
4 ITT ond IV, ard IV and ¥ sre not esteblished though the
behaviour in each Paage is well established. I3 in hoped
thot the new pumerical technigues now under ccunsidrration
will complete the uiderstending of some of these TPuwusiticns,
However, it is felt that the presents evidence supports the
above viev. i,
Reproduced -from

e o

7 h.3. Intercteller Line Cebelogue. best available copy:
! The catelegue of imscusbelliar line cquivelent widihs ia
bl sow complete. The dovo exsrocted from the literature vwae
pisced on o sinyle scele using wmpivical relations betucen
S voloes of differcat sueveys (provided on overlap of Lwenty
o7 more S5tars exisbed bhehveen sureys). If no ovexlep
2w

existed the results of the survay re documented but the
welghwing systen prevents the ase of vhese resvlis iu any
stevissical anslysis. Meny ourveys gove oaly meesurements

-
~t

-

] i ccatrol inteansity. Agein on empirical result could be

' esbeblishad to relote central intensity and eguivelent widih.
f The equivslent widths cbbteined in this wey have & lower

; aigmificaned then divect measvrements.

The date is maintained as a card 2ile which mey be resdily
updated snd it is plenncd to place the Tile on an IBM 1130 type
. neguetie dise £or eabde of hendling. The ifile centains not
only information on ia.ersteller fecatures on & star by siar
vocis but also conbains deteils of stellaxr charscteristics
end other data of velevonse to the intersteller problem.
Coerdinasion anelyais iz dheredy fucliliteted.

{e.} Tt din nomnetly ocsgencd Shal the Isforsiellor absorplion
bulen plaec in spawce omd Zast Yhn latersistler gos is
veoaransnonb. Phat lasu -oowdiien rareas chat the
srrree of haskgrsund Ixlanlinosioca ($he star ia vwhosa
gpasusnn ths dRtavatellas liuo appeare) chowld oob
arveet Bue ownivorasas uillsh of olo ohoornelon JTinu.
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. in uat o staong cozrelatiocn witk ov2ila luminssivy
eloge wod found. Howevez, in the expemiument Jistvence
efforts were po% vemored but there is e pirong indiza-
tron Hrat vhe aerxfect would peorsist even though distaucc
a2fftects vove removed. 811 inbersteller feavures which
had mesgsurenents of eguivaleat widbh bekaved in o

gimile> fephicon,

{p] An etbemot war mede S¢ see if cuonbours of egmal
equivolent widbth could be conatrucited om thé sky.
Using a sophisticated proceeduwe it wvas Zouvand that

guch contdurs could be drawn. However, it has uot

o o i iy g

yet proved possible Yo cheek ¥he peality of zuch
. CORCORLH, .
. (e} 2% attempt wes made o ipvestigate a prédiction made
i By Hellally snd Somerville that o certain sbtracture

existed in the diffuse interstellar Ffeatures. The
pradietion was nob well confirmed in view of the veucity
af obeervebtion in some cases. However, surprising
correlations were Tound ian thet lines in cme sirueture
grouy correlated bedter with liaes of a different
structure group.

Thegse yvitial superiments demonstroted the uscfuiness
0f the Pile and while giving somewhat conflicting resulis (in
thet thé resuvlis o2 (e) and {b) could bz srgued to be ab

: yarionce) shovw thet it will be possible tkrough more critical
dnalysis to obbain uscful znew resw.ts. Such svudies ere now
in progress.

L., Publicatioans.

k,1 Thesesn.

ty of London
%o sabisfy the reguiremecats of the Ph,D. degree. Both theses
were examined and found to be acceptable. The external
exeminers of both Hheses commended them highly. The thedes
vere:

M.J. Disney; Fumerical Btudies of Collapse Processes
in Cosmicel Gas Clouds. August 1968.

AJE. Wright; Or the Probdlems of Interstellar Gravito-
‘Gas Dynemics. June 1568,

A furthexr i,Phil. theses on the Interstellar Line Catalogune
i
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h.2. Reopery.

The folloriag papers have been publisked:

ritationcl Qollg
,301,1965“
2. DProperties of She Inbe s ellar Medium.

Mem.R.8oc.. Geige. k1,279,1966. D. HeXally.

i 3. Frogmentatiou and Aagﬁlar Momentur -~ are they real
9

9 1. Humezicel Methods in Gr
E HemoR.80C.., Leigg.

bm

‘-\«' :«lo

. McNally;

! problems in theories of nter fovmation
Hem,R.Sae., Leige. £41,329,1966. D, Melelly.

e Intserstelled Holeeunles.
. Adv. Astwe, Astrophys. 6.,173,1968 D. Melally,

i
%
A §‘ 5. The Lollaypse of.ahuersne¢lwr Ges, Clouds, 1T,
: i
|
i

An gnalytical study.
Mon.Not.R.as6r.50e., 140,319,1968.

Hod, ¥, D.McEally

A: :] t'.

= : The following pepers are in preparation:

i 6. The Colls apge of Intersiellar Gas Clouwds, IITI. Sumerical Methods.
D.Jd. Crampan, M.J.0isney, D.MceHelly A.B.Wright,

T. The Collepse of Iaterstellar Gas Slouds, IV.
. L theoxy of ster formation. ‘
R M.J. Dipaney, B.Kelially, A.B, Wright.

8. Stiucture smong the Interstellar Diffuse Features.
D.MelHally, W.B. Somerville.,

I3 iz hoped o submit € and 7 to the Royal Astronomicel Society
; {Hon.liot.) and 8 to The Obsexweiory. In addition it iz proposceéd
%o publiech tebles of model ges cloud evolution &8 a Publicetion
of the University of Londor Qbaervatony.
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